A field experiment was conducted at the botanical garden of the University of Ilorin to determine the effects of weed density and distance on the growth and yield of two varieties of okra (NHAe-40 days and Kirikoi). The experiment was a complete randomized block design with eleven treatments and three replicates. The treatment details include T0 = No weed, T1 = One weed per plant T2= Two weeds per plant, T3 = Three weeds per plant, T4 = Four weeds per plant, T5 = Five weeds per plant, T6 = Six weeds per plant, T7 = Seven weeds per plant, T8 = Eight weeds per plant, T9 = Nine weeds per plant and T10 = Ten weeds per plant. Data were collected on plant height, number of leaves, stem girth, shoot Fresh and dry weight as well as yield parameters was carried out at the end of the experiment. The result depicts a significant decrease in the vegetative growth and yield parameters with increasing weed density in both varieties. Irrespective of the weed distance, all yield parameters decreased significantly with increasing number of co-habiting weeds except for plant co-habited with one weed at 20 cm and 30 cm weed distance which was significantly the same with the control in both varieties. The result is an indication that absence of weed or early control of weed should be done at the early weeks of growth before the onset of flowering if maximum production is expected.
Introduction
Okra (Abelmoscus esculentus (L). Moench) is an economically important vegetable crop grown in tropical and subtropical part of the world including India, Sudan, Parkistan, Ghana, Egypt, Benin Saudi Arabia, Mexico and Cameroon with the largest area in India followed by Nigeria (Saifullah and Rabbani, 2009) . It belongs to the Malvaceae family (Kashif et al., 2008) . Globally, it is grown for its immature pods consumed as fried or boiled vegetable or may be added to salad, soups and stew (Kashif et al., 2008) . In Nigeria, the fruits are used in making soup, salad and for flavoring when dried and powdered. The tender fruits contain minerals especially calcium, magnesium, Iron and phosphorus, protein, vitamin A and C including riboflavin as well as high mucilage (Poggio, 2005) . Mature okra seed are good sources of protein and oil and it has been known for its high nutritional quality. Okra cultivation is often limited by several factors including inadequate soil fertility, pest and diseases infestation, weed competition and poor agronomic practices such as sub-optimal plant density, inappropriate planting date to mention but a few (Chadha, 2002) however, of all the constraint to its production, weed competition constitute a major case of yield loss in okra. Euphorbia heterophylla is a perennial herb which has been identified as an important weed for most waste and farmlands, railway banks throughout the tropical and subtropical regions of the world (Falodun et al., 2006) . In Nigeria the weed have been reported in association with cowpea (Olorunmaiye and Ogunfolaji, 2002) , popcorn maize (Saka et al., 2013) and several vegetable crops including okra (Panthinige et al., 2008) . It has been reported that optimum weed control is the key element for higher yield in okra plant growth and yield are affected by weed competition (Amjad et al., 2002) . The present study therefore seeks to examine the effects of E. heterophylla weed distance from the crop of interest as well as the weed density on the growth and yield of two okra varieties (Abelmoschus esculentus).
Materials and Methods
The experiment was carried out at University of Ilorin Botanical garden which lies in the southern guinea savanna belt of Nigeria with an annual rainfall of 1200 mm and temperature range of 33-34 °C and a distinct dry season. The experimental soil is sandy loam with a pH of 7.8 The experimental design is a split plot completely randomized block design with two main plots and three sub-plots, each sub-plot comprises of eleven treatments and three present findings was in consonance with (Smith and Ojo, 2007) they observed the maximum stem diameter of okra where weeding was done at early week of planting. In both varieties weed free check (control) recorded a significant highest (p<0.05) leaf area when compared to all other plants co-habited with E. heterophylla weed. The highest leaf area of the two varieties in the control treatments in both varieties could be adduced to increased cell division and elongation on an account of efficient utilization of available resources since there was no weed competition at all. Ibe et al. (2005) reported efficient resources utilization in weed free plants which resulted in higher yield. Askew et al. (2002) conducted field trial and reported that controlling weeds and leaser competition within the plant community could result in utilization of the available resources efficiently. Similarly, significantly higher dry biomass accumulation was observed in the Weed free check (control) This is in tandem with the work of (Rizzardi 2004; Carvalho et al., 2010) in a soybean study in coexistence with E. heterophylla, they reported a reduced growth (plant height, number of leaves, dry matter accumulation) and macronutrient accumulation of in soybean plant with increasing E. heterophylla weed density.
In both varieties of okra, reproductive performance of the various weed treatments of 20 and 30 cm weed distance and weed density was considered and the control treatment recorded the highest yield attributes ( Tables 6 and 7) such as in number of fruits, groove number, pod length, pod girth and the pod fresh and dry weight. The densities of E. heterophylla reduced the yield of okra in both varieties compared with the control in terms of number of fruits, number of groove, pod length, pod girth, fresh and dry pod weight. This observed reduction in yield agreed with the finding of Olorunmaiye and Ogunfolaji (2002) who reported reduction in cowpea yield with increase in E. heterophylla population. Askew et al. (2002) conducted field trial and reported that controlling weeds and leaser competition within the plant community could result in utilization of the available resources efficiently, which is in turn reflected in higher yield. Moreover, the availability of adequate soil moisture, nutrients and other growth factors due to less weed competition also contributed to optimum okra yield, which is similar to the study conducted by Reddy and Whiting (2002) .
Conclusions
The decrease in growth and yield characteristics of okra is a function of increasing number of Euphorbia heterophylla stands co-habited with the okra plant. It should be noted that plant co-habited with one stand of E. heterophylla weed irrespective of the distance from the plant had significantly the same effect on the growth and yield performance of okra when compared to the weed free check. Therefore, E. heterophylla weed co-existence should be completely avoided where possible for optimum growth and yield of okra plant, where a complete removal of the weed is economically not feasible, the weed density should not exceed one weed per plant stand and the weed distance from the plant should not be less than 30 cm away from the plant
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The authors declare that there are no conflicts of interest related to this article. replicates including T0 = No weed, T1 = 1 weed per plant, T2 = 2 weeds per plant, T3 = 3 weeds per plant, T4 = 4 weeds per plant, T5 = 5 weeds per plant, T6 = 6 weeds per plant, T7 = 7 weeds per plant, T8 = 8 weeds per plant, T9 = 9 weeds per plant, T10 = 10 weeds per plant. Five seeds each of the two varieties of Okra ('NHAe-40 days' and 'Kirikoi') procured from an Agricultural store in Ilorin, were sown per hole with 1 to 10 E. heterophylla seeds planted at 20 cm away from the okra. The same procedure as above were used for the 30 cm E. heterophylla distance while the same were also done for the weed density however, for this group, the weeds were planted in a concentric manner around the crop irrespective of their distance from the crop. All weeds found on the experimental field were removed on site except for E. heterophylla.
Morphological growth attributes such as plant height, number of leaves, stem girth and leaves area were estimated at an interval of two weeks throughout the period of cultivation. Reproductive parameters including average number of fruit, average groove number, average pod length, pod girth and fresh and dry pod weight were determined at harvest. Data collected were subjected to analysis of variance (ANOVA) using Statistical Package of Social Science (SPSS) and means were separated using Duncan's Multiple Range Test (DMRT) at 5% level of probability.
Results and Discussion
Euphorbia heterophylla weed density and distance significantly (p<0.05) affect the plant height of the two varieties of okra considered in this study (Table 1) . Significant highest plant height was observed in weed free check (control) and those cohabited with one weed. There was a progressive reduction in plant height of okra as the density of weeds increased in the two varieties when compared to the control treatment with the shortest plants obtained in those co-habited with ten weeds irrespective of the distance (Table 1) . The tallest plants obtained in the control and those co-habited with one weed could be attributed to less weed competition with the okra plant for nutrients, light, water and space (Reddy and Whiting, 2000; Odelaye et al., 2007) . The general reduction in plant height with increasing weed density could be attributed to an intense weed competition with increasing number of weed per plant stand (Barrentine and Oliver, 1977; Rao, 2000) . This result also agrees with findings of Ayeni and Oyenka (1992) that attributed the stronger depressive effects of weed on soybean plant to a longer duration of weed interference. Number of leaves increased steadily with the age of okra plants from 4-6WAP beyond which a decrease in leaf number was observed till harvest. The reduction in the number of leaf of both varieties could be attributed to an increase in the number and density of weed (E. heterophylla) which ultimately result in a reduction in the photosynthetic activities of the crop due to competition. This is aligns with the work of (RIzzardi, 2004; Carvalho et al., 2010) who reported a significant decrease in growth parameters such as plant height, number of leaves, dry matter accumulation and macronutrient accumulation in soybean co-habited with E. .heterophylla were reduced with increasing weed density. Significant highest stem girth in both okra varieties were observed in the control treatment followed by those cohabited with one weeds with the lowest stem diameter was recorded in those cohabited with ten weeds. The Values represent Means ± SEM, n =3, values with same superscript along the column are significantly the same at p<0.05; T0=control, T1= 1 weed, T1= 1 weed plant -1 , T2= 2 weeds plant -1 , T3= 3 weeds plant -1 ,T4= 4 weeds plant -1 , T5= 5 weeds plant -1 , T6= 6 weeds plant -1 , T7= 7 weed plant -1 , T8= 8 weed plant -1 , T9= 9 weed plant -1 , T10= 10 weed plant -1 . Values represent Means ± SEM, n =3, values with same superscript along the column are significantly the same at p<0.05; T0=control, T1= 1 weed, T1= 1 weed plant -1 , T2= 2 weeds plant -1 , T3= 3 weeds plant -1 ,T4= 4 weeds plant -1 , T5= 5 weeds plant -1 , T6= 6 weeds plant -1 , T7= 7 weed plant -1 , T8= 8 weed plant -1 , T9= 9 weed plant -1 , T10= 10 weed plant -1 Values represent Means ± SEM, n =3, values with same superscript along the column are significantly the same at p<0.05; T0=control, T1= 1 weed, T1= 1 weed plant -1 , T2= 2 weeds plant -1 , T3= 3 weeds plant -1 ,T4= 4 weeds plant -1 , T5= 5 weeds plant -1 , T6= 6 weeds plant -1 , T7= 7 weed plant -1 , T8= 8 weed plant -1 , T9= 9 weed plant -1 , T10= 10 weed plant -1 . 
